Abstract. Today, in Chinese existing large public building energy conservation is facing severe challenges, but also has great potential. In this paper, taking Kaifeng city as an example to survey and analysis on energy consumption of large public buildings in China, and the proposed modification proposal for reference.
, power consumption is 70 to 300kwh/ m 2 /year, excluding heating energy consumption equivalent to power 900 billion kwh/year. Moreover, in the China the development speed of large-scale public buildings is very fast, the annual increase is more than 50 million square meters, so the energy consumption of large public buildings will become a major growth point in the future energy consumption in many city. Therefore, in Chinese existing large public building energy conservation is facing severe challenges, but also has great potential. Kaifeng as a rapid rise of the Central Plains city, its current situation and characteristics of the energy consumption of large public buildings are regional representative strongly.
Current Situation of Energy Consumption of Large Public Buildings in Kaifeng
During the period of 2008 to 2012,according to the survey about 27 enterprises in Kaifeng of building energy consumption statistics, their total area of 884300 square meters, the average single area of 32700 square meters, the average annual energy consumption per unit of 17.86kgce/m3. Data processing formula: According to the analysis of statistical data, we can draw a conclusion: One, the type of energy consumption, at present Kaifeng has both the energy consumption of large public buildings (100% buildings with varieties of power), natural gas (about 47% buildings used), supplemented by other energy consumption;
Two, the type of cooling, the refrigeration system of central air conditioning based, supplemented by the split air-conditioning. The number of central air conditioning and refrigeration of the existing large-scale public buildings is 12, accounted for 71%, the number of split air conditioning and refrigeration of the existing large-scale public buildings is 7, accounted for 41% (of which there are two split / central refrigeration);among them the main body of air conditioning and refrigeration for hospitals, schools, office buildings and other small bay structure buildings, large shopping malls, hotels and high-grade office buildings with central air conditioning.
There, the type of heating, mainly by the air conditioning heating ,the number is 9, accounting for about 53%,6 of them used central air conditioning heating buildings, accounting for about 35.3%.The other is the use of centralized heating means, the number is 8, accounting for about 47%.
Four, the overall energy consumption is too large. The energy consumption of large shopping malls, hotels and high-grade office building is very large, far beyond the ordinary public buildings such as schools and general office. .From the building energy consumption per unit area, large shopping malls, hotels and high-grade office building energy consumption is also far more than the ordinary school and office building, such as the new century Le Grand Large Hotel, the annual energy consumption per unit area has been in the 40kgce/m 2 , is nearly 2 times of similar buildings(such as the Zhongzhou International Hotel) in general, is as 5~20 times of large scale public buildings, since the development of building energy consumption in Kaifeng city statistics.
Five, energy consumption is growing like a black hole. In recent years, with the rapid economic development of Kaifeng, large public buildings was springing up like bamboo shoots after a spring rain, such as Sheng shopping plaza, New Mart shopping plaza, Century Square etc..The new shopping mall, while objectively pushed up Kaifeng's economic boom once again, but also exacerbated the existing large-scale public building energy consumption in Kaifeng, pushing the average value.
Implementation Proposal
The reconstruction project of building energy saving in our country mostly adopts the transformation of outside wall window and roof model. Commonly, outside wall is used of EPS polystyrene board, XPS board or rock wool board to do heat preservation layer; outside the window is mainly used to replace the Low-E plastic hollow form, tempered glass or posted insulation film; the roof is mainly used EPS polystyrene board, XPS board as heat preservation layer and the above of water proof layer. Energy saving roof is also used for roof greening, roof surface coating layer, light colored roof sunshade, ventilation roof, roof evaporation and so on. With the work of building energy saving in our city step by step, Kaifeng building energy saving technology has been basically mature, energy-saving effect is remarkable day by day. For the energy saving renovation of large public buildings in Kaifeng, suggest the envelope energy saving and indoor air conditioning system control and temperature control transformation.
First, Energy Saving Outside Wall
Recommend the use of EPS or XPS polystyrene board, polystyrene board as the main material of external wall insulation system. Because of the difference of the fire performance and regional, their price is about ¥ 350-1000,currently the site of the general in ¥ 400 (below B2 grade fire proof performance).Recommend the use of more than ¥ 500 m3, not lower than B2 grade fireproof grade polystyrene board. Polystyrene board exterior wall insulation system originated in the forty's of the last century in Europe, has a history of over 60 years. After many years of practical application and in different climate condition for a long time test, proved that the type of external wall insulation system construction, from the outside of the building decoration effect and the comfort of the living are to provide people with good living conditions, is a worthy of popularization and application in the global scope of the new energy saving technology.
Second, Energy Saving Roof
Suggests that the energy-saving roof can adopt insulation board (EPS or XPS) with waterproof coiled material model. In the past, most of residential building adopts the levels of anti roll roofing at Kaifeng city. Over the years, practice has proved that: the waterproof layer of low service life, poor durability, waterproof is more difficult, and more energy. Technical measures of energy saving roof can be used are: green roof, roof surface coating layer, light colored roof sunshade, ventilation and restorative roof etc..
Third, Energy Saving Reconstruction of External Window
Recommended replacement for steel Low-E hollow window, the price of about ¥ 350-450 per square meter. The data show that: the heat loss of the window is 5 ~ 6 times of the wall, accounts about 40% of total building energy consumption. The main reasons: first is too large windows itself thermal conductivity; second is that cold air infiltration is very serious through the windows. The doors and windows of the building is the weakest part of the building thermal insulation performance, directly affect the effect of energy saving of building. So improving the thermal insulation performance and air tightness is the main way to ensure low energy consumption of buildings. Energy saving windows not only can reduce the body heat radiation, noise and has good dust proof effect, but also can improve the indoor comfort.
Forth, Reform of Air Conditioning System
Suggestions on the air conditioning system in accordance with the transformation of the body control and sub room temperature control. The split control and overall control combination, to ensure all building's equipment design flow and meet specific cooling or heating comfort requirements; and according to the need to adjust the load of air conditioning system, in order to achieve the most effective energy conservation effect. According to the calculation, increasing the terminal regulation means can make the heating energy consumption reduced by 20% ~ 30%, and improve the heating conditions, to meet the different levels of demand.
